What is claimed is: 



1. A display device comprising an actuator substrate 
having an actuator element, an optical waveguide plate, a 
crosspiece allowed to intervene between said optical 
waveguide plate and said actuator substrate for surrounding 
said actuator element, and a picture element assembly joined 
onto said actuator element, wherein: 

said picture element assembly is disposed closely to, 
or it makes contact with said optical waveguide plate in a 
state of no load. 

2. The display device according to claim 1, wherein a 
distance between said picture element assembly and said 
optical waveguide plate in said state of no load is not more 
than 30 % of a distance of separation between said picture 
element assembly and said optical waveguide plate in a 
driving state. 

3 . The display device according to claim 1 , wherein 
said picture element assembly and said optical waveguide 
plate are allowed to make pressed contact with each other by 
applying a voltage having a polarity opposite to that of a 
voltage to be applied to said actuator element in order to 
separate said picture element assembly from said optical 
waveguide plate. 
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4 . A display device comprising an actuator substrate 
having an actuator element, an optical waveguide plate, a 
crosspiece allowed to intervene between said optical 
waveguide plate and said actuator substrate for surrounding 
said actuator element, and a picture element assembly joined 
onto said actuator element, wherein: 

said picture element assembly is allowed to make 
pressed contact with said optical waveguide plate in a state 
of no load. 

5 . The display device according to claim 4 , wherein 
said picture element assembly is allowed to make said 
pressed contact with said optical waveguide plate by being 
urged toward said optical waveguide plate by said actuator 
element in said state of no load. 

6. A method for producing a display device, 
comprising : 

a step of forming a crosspiece precursor for 
surrounding an actuator element on any one of an optical 
waveguide plate and an actuator substrate having said 
actuator element ; 

a step of forming a picture element assembly precursor 
on any one of said actuator element and said optical 
waveguide plate; 

a step of joining said actuator substrate and said 
optical waveguide plate to one another by the aid of said 
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picture element assembly precursor and said crosspiece 
precursor or a crosspiece formed by hardening said 
crosspiece precursor ; 

a step of hardening said picture element assembly 
precursor on said actuator element to form a picture element 
assembly; and 

a step of hardening said crosspiece precursor to form 
said crosspiece, wherein: 

when said step of hardening said picture element 
assembly precursor is carried out, hardening is performed in 
a state in which said actuator element is displaced, and 
said picture element assembly precursor abuts against said 
optical waveguide plate. 

7 . The method for producing said display device 
according to claim 6, wherein said step of hardening said 
crosspiece precursor is carried out prior to said step of 
hardening said picture element assembly precursor. 

8 . The method for producing said display device 
according to claim 6, wherein said picture element assembly 
precursor, which is formed on said optical waveguide plate 
in said step of forming said picture element assembly 
precursor, is joined onto said actuator elerrvent in said 
joining step. 

9. The method for producing said display device 
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according to claim 6, wherein said actuator element is 
displaced by applying a voltage to said actuator element. 

10. The method for producing said display device 
according to claim 6, further comprising: 

performing a step of applying an adhesive to any one of 
said crosspiece precursor, said crosspiece, said actuator 
substrate, said optical waveguide plate, and a light - 
shielding layer formed on said optical waveguide plate, 
wherein: 

said actuator substrate and said optical waveguide 
plate are joined to one another by the aid of said 
crosspiece precursor or said crosspiece and said picture 
element assembly precursor or said picture element assembly 
by hardening said adhesive. 

11. The method for producing said display device 
according to claim 6, further comprising: 

performing a step of removing any organic matter 
adhered to a surface of said optical waveguide plate prior 
to said joining step. 

12. A method for producing a display device, 
comprising: 

a step of forming a picture element assembly precursor 
on an actuator element of an actuator substrate having said 
actuator element; 
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a step of forming a crosspiece precursor for 
surrounding said actuator element on any one of said 
actuator substrate and an optical waveguide plate; 

a step of joining said substrate and said optical 
5 waveguide plate to one another by the aid of said crosspiece 

precursor and said picture element assembly precursor or a 
picture element assembly formed by hardening said picture 
q element assembly precursor; 

Cj a step of hardening said picture element assembly 

j=P precursor to form said picture element assembly; and 

«Si a step of hardening said crosspiece precursor to form a 

l ~ crosspiece, wherein: 

h; said picture element assembly is allowed to make 

'j* pressed contact with said optical waveguide plate in 

0> accordance with shrinkage caused by hardening of said 

crosspiece precursor . 

13. The method for producing said display device 
according to claim 12, wherein when said step of hardening 
20 said picture element assembly precursor is carried out, 

hardening is performed in a state in which said actuator 
element is displaced, and said picture element assembly 
precursor makes abutment. 

25 14. The method for producing said display device 

according to claim 12, wherein when said step of hardening 
said crosspiece precursor is carried out, hardening is 
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performed in a state in which said actuator element is 
displaced, and said picture element assembly makes abutment. 



15. The method for producing said display device 
according to claim 13, wherein said actuator element is 
displaced by applying a voltage to said actuator element 
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16. A method for producing a display device, 
comprising : 

a s\ep of forming a crosspiece precursor for 
surroundings, an actuator element on any one of an optical 
waveguide plaH^e and an actuator substrate having said 
actuator element^ 

a step of foriMng a picture element assembly precursor 
on said optical waveguide plate; 

a step of joining sa^.d actuator substrate and said 
optical waveguide plate t/6 "fenjfe another by the aid of said 
crosspiece precursor and &arld ijicture element assembly 
precursor, and arranging said pib^ure element assembly on 
said actuator element; 

a step of hardening said picture VLement assembly 
precursor on said actuator element to forti^ a picture element 
assembly; and 

a step of hardening said crosspiece precui^or to form a 
crosspiece , wherein ; 

said picture element assembly is allowed to 
pressed contact with said optical waveguide plate in 
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ctrei^5- nce jw^th shrinkage caused by hardening of said 
crosspieae jj^fe^^f-sor . 

17. The method for producing said display device 
according to claim 16, wherein when said step of hardening 
said picture element assembly precursor is carried out, 
hardening is performed in a state in which said actuator 
element is displaced, and said picture element assembly 
precursor makes abutment . 

18. The method for producing said display device 
according to claim 16, wherein when said step of hardening 
said crosspiece precursor is carried out, hardening is 
performed in a state in which said actuator element is 
displaced, and said picture element assembly makes abutment, 

19. The method for producing said display device 
according to claim 17, wherein said actuator element is 
displaced by applying a voltage to said actuator element. 

20. The method for producing said display device 
according to claim 16, further comprising: 

performing a step of applying an adhesive to any one of 
said crosspiece precursor, said crosspiece, said actuator 
substrate, said optical waveguide plate, and a light - 
shielding layer formed on said optical waveguide plate, 
wherein : 



said actuator substrate and said optical waveguide 
plate are joined to one another by the aid of said 
crosspiece precursor or said crosspiece and said picture 
element assembly precursor or said picture element assembly 
by hardening said adhesive. 

21. The method for producing said display device 
according to claim 16, further comprising: 

performing a step of removing any organic matter 
adhered to a surface of said optical waveguide plate prior 
to said joining step. 

22. A method for producing a display device, 
comprising : 

a step of forming a crosspiece for surrounding an 
actuator element on any one of an optical waveguide plate 
and an actuator substrate having said actuator element; 

a step of forming a picture element assembly precursor 
on any one of said actuator element and said optical 
waveguide plate; 

a step of joining said optical waveguide plate and said 
actuator substrate to one another by the aid of said 
crosspiece and said picture element assembly precursor; and 

a step of hardening said picture element assembly 
precursor on said actuator element to form a picture element 
assembly, wherein : 

when said step of hardening said picture element 
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assembly precursor is carried out, hardening is performed in 
a state in which said actuator element is displaced, and 
said picture element assembly precursor abuts against said 
optical waveguide plate. 

23. The method for producing said display device 
according to claim 22 , wherein said picture element assembly 
precursor, which is formed on said optical waveguide plate 
in said step of forming said picture element assembly 
precursor, is joined onto said actuator element in said 
joining step. 

24. The method for producing said display device 
according to claim 22, wherein said actuator element is 
displaced by applying a voltage to said actuator element . 

25. The method for producing said display device 
according to claim 22, further comprising: 

performing a step of applying an adhesive to any one of 
said crosspiece precursor, said crosspiece, said actuator 
substrate, said optical waveguide plate, and a light - 
shielding layer formed on said optical waveguide plate, 
wherein : 

said actuator substrate and said optical waveguide 
plate are joined to one another by the aid of said 
crosspiece precursor or said crosspiece and said picture 
element assembly precursor or said picture element assembly 
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by hardening said adhesive. 

26. The method for producing said display device 
according to claim 22, further comprising: 

performing a step of removing any organic matter 
adhered to a surface of said optical waveguide plate prior 
to said joining step. 

27. A method for producing a display device, 
comprising: 

a step of forming a precursor of a part of a picture 
element assembly on an actuator element of an actuator 
substrate having said actuator element, followed by being 
hardened to form said part of said picture element assembly; 

a step of forming a crosspiece precursor for 
surrounding said actuator element on said actuator 
substrate; 

a step of defining an upper surface of said crosspiece 
precursor, and then hardening said crosspiece precursor to 
form a crosspiece; 

a step of forming a precursor of another part of said 
picture element assembly on said part of said picture 
element assembly on said actuator substrate; 

a step of joining an optical waveguide plate and said 
actuator substrate to one another by the aid of said 
crosspiece and said picture element assembly precursor; and 

a step of hardening said precursor of said another part 



of said picture element assembly on said actuator element to 
form said picture element assembly. 

28. The method for producing said display device 
according to claim 27, wherein in said step of forming said 
crosspiece, said crosspiece precursor is hardened in a state 
in which said part of said picture element assembly abuts 
against a figuring plate member. 

29. The method for producing said display device 
according to claim 27, further comprising: 

performing a step of applying an adhesive to any one of 
said crosspiece precursor, said crosspiece, said actuator 
substrate, said optical waveguide plate, and a light - 
shielding layer formed on said optical waveguide plate, 
wherein : 

said actuator substrate and said optical waveguide 
plate are joined to one another by the aid of said 
crosspiece precursor or said crosspiece and said picture 
element assembly precursor or said picture element assembly 
by hardening said adhesive. 

30. The method for producing said display device 
according to claim 27, further comprising: 

performing a step of removing any organic matter 
adhered to a surface of said optical waveguide plate prior 
to said joining step. 



